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*3}\£*fl 4i*> ^Bl^ ^ H o V ^ °fl ^ ^ ^ofl 

cf-g- H 31*1-1- ^:^*1 °fl^*H, LOCOS ^ AS. 4i^> 3 

# S^frfi-S^, B^l^l ^ 2-^ El* 3A>*l7fl $^*H 3^3*1 

i 11 

£el^, H31*l, ^Sj- L0C0S, STI 
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[^^] 

«V£^] ^-^^ H'S ^{Method of forming a isolation layer in a 

semiconductor device} 

£ la £ ll£r *g*§°\] n^-s oV £ ^ ^ «.^nv ^ « o v^^. ^ 

101 : *}^] 7l^r 102 : sfl-E. ^sK 1 " 

103 : 5fl^ 104a : 7fl^ 

104 : H^fl^l 105a : *L<& 

105 : £<&^ ^*H°H 106 : <>],£. ^r^# 
107 : *)U 108 : *fl2 

109 : i4 110 : ^S)-^ 

111 : H2 : *fll 

113 : -fi-^m 114 : A2 ^^^r% 

115 I ^B]A>0]C^ n6 ; T)] ojE 

22-3 



1020020038723 #3 °^> : 2003/4/17 

<12> i4 ^ #2-3., H^^l^ # 

^7>£) ±.7} ^ aj-^cfl ^o]rf. 



<13> tiV£^l ^7}S] ^-^<Hl^i^ *K£*ll 71^1 fg^4g zJ-Z^ ^J-g. ^ 7 ]^ 

OS ?} 7} 4l^> ^ ^^^1 i4 ^-Sl^-* ^W". ^2fl°im 

L0C0S(Local oxidation) ^<L5L i4 ^^^v* ^*V5S°-M-, ^*>^ ^^£7> feo}^ 

<14> H^l^l^ ^al^^S. aV£*fl 7l^r ^ofl ^> -g-e} <^^# ^#a] ?1 

^ sfliEL aVS)-^ ^ sfl£L ^eV-g- 4- £3 ^H^l ^ZHV ^ 

°ti^M ^*}7l nfl-g-ofl, 3fl= ^S).^- ^ AV^.n|o. ^7]5}o)£ 

Sflc ^5}.^ n} Bj|j= Aj-^-n}- Afolofl nfl^ 1-^^ ZLCflS. °1 3. 

<*], ^ Ol^-c^^l ^7} -g^^ H^*H1 °fl^ ^BflS. ^^^1 , ^A) 

ofl ^} ^e) <3<*^ f icf §ji A o v«. 7 y tiVE^ 7l^^ a^^tq- ^Tfl ^EflS. 
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#^-3. ^^H^ SAFGCSelf Aligned Floating Gate) ^^*b^. 1-3^ 7lM 

^ 3 ^ 9X7] nfl^-ofl 71] o]H7> ^ ^ ^^-g; ^tfltb ^SL^" ^ $X°] #3 

<ie> <^7HH, 7}^r ^JLxst ?A & B^l^l^ ^ ^A>(Trench top 

corner slope)-!- °l-g-*H #3l7 r ^f^*l f-ij- ^^>1 ofl 5.-f H(Moat)7> 

dl, i7> £-5^ v -§- ^^§>7l ^tr ^ ^3 3 ^ STi £3H i4er *Ms| ifl°lH 



[^o] ol=.^> ^fe 7l#^ -PHI] 

^ °H^*f^ , LOCOS «o V ^°.^ i*r ^^nV-g- *g>S*Hr 

4i7> ^-Sl^-# ^*Rr ^* ^^lfl y o V ^^ ^7]- ^-e]^ ^^f-O.^. 
H^l^l^ ^ -E^ell- ^^iTfl ^^7V ^#Sl^l S^i^- %-X\6\] 3_ 
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Oil ZL S-^o] ojcf. 

*r 7fl^-& ^r^l^-, ^> ^ <3^H B 31*11- ^ ^ Sfrfe ^1^, 7fl^ 

^ jrflc ^rto\] ^<go| ^5flolA^ ^1*}^ ^-Tflsq-, 7fl^l- -g-S}] ^#5}^ V 

^^<^1 ^ ^tt ^*Hr ^ ^ V 

^ B31*H *)U £<&^ *§^Rr ^1^, ^1 *}<3^ 7fl^* ^12 

<19> ^-7HlAi, H^l^l^ ^a>^ 25 45S*1 3* ^-^-S 

<20> ^<3f^ y^s. ^01^0^ ^SHr 3* ^$<L£- «l^^r 15 ^ 

*1 50keV^ oflui^S. ^£)*r 3# ^JlB ^ , ^<^£r 1E14 tfl*} 

lE16cm- 2< y ^-8: ^8-2-5. W. 
<2i> ^Vs)- ^s}- ^Ml* 300 ifl*| 1000A-2.S. 800 ^fl^l 950°C^ ^ 

^oflA^ 71^, ^sj-l- ^A)f} 7 ) o]^ ^oj#ofl ^sfl 1500 vfl^j 

4000 A ^ ^ ^ £l ^ ?j-g- f^AS *]-£+. 
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<22> *fl2 HDP ^s^O-S. ^l^-^^H, 2000 ifl^l 5000A^ ^M|3. ^^^^ 



elM-, °1*HH 7l]Al5l^ ^S\±t ?H 

^Al-i; 7>^1 ^Hl^l tt^l- ^^5>7fl ^5i^7l ^l^fe tb^, £ 

j=Ljr^ *|3Sh=h 

<24> 5. la i-U*l 5. ll^r ^ofl 4^ tiVH^fl 4i^>^ ^\ ^rSl^v ^ ^ 

<25> £ la!- ^2^, 71^(101)^ ^o\] ^^o] igs$S\±r 3* ^ 

^\JL S.^ ^el* ^a]*>71 ^ ^Vsl-^-(102) ^ sfl.EL ^^(103)* °- 

<26> sfljEl ^^-(102)^: 50 vfl^l 70A^ *g^H, 750 ^fl*l 900°C^ -^S. 

<HH #31- Wo^lM- W w 0 >^^S 2fl= ^51- ^"(103)^- 700 ^*1 

2000A^ -^IS LP-CVD^ °l-g-*H ^ $14. °H , ^ 

(103)^1 Jf.*|fe ^71^1 ^3*1 #jL, ^<*IH 7l7]13 <2*} 

S-e}^ #Jf7> av^^l 71^(101)^1 X^H^ ^tfl^ ^Tfl l-#sl^s. ^.^ S £ 
oil 4a}- sfljE. ^sl-nvdos)^ ^ o^d-. 
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<27> *V£, 3« = #3^(102)* *§^*>7) ^ofl ^ ^5. $14. oH, M) 

3 H 2 0:HF7> 50: 1 tfl*] 100:12] a]^s l-sHr^KDHF)^ 

SC-KNH4OH/H2O2/H2O) -§-<^* ^j-^ °]-%-*}<q ^]S}7ii4, NH 4 F:HF7> 4:1 ^} 7:1 
3- ^ -g-^^r 1:100 xfl^l 1:3005] H 2 (H B0E(Buf fered Oxide 

Etchant)^ SC-KNH4OH/H2O2/H2O) SLS. o)^}^ ^X\^. 

<28> £ lb-1- ^-S^, d^X} ^ D}A 3 f ol-g-^V ^ ^0.5. 3)1= ^Sf^-(103) ^ 

4= ^5^(102)^- ^^*>^ y>£^l 7]^r(101)^ ^-el <^<*-g- ii#A] 

71tt 7fl^(104a)l- ^^W. *V=.^j 71^(101)^ ^e] ^<^^ 7) 

^ Bfl= ^^(102) ^ 2fl = ^^-^-(103)01 3# f£l 

<29> o}^, 7 fl^.«.( 10 4a)l- **fl ^#£l^r <£<*S] tiV^xll 71^(101)^8: 

^ H^l^(104)l- ^^W. olrtfl, sflc ^$1-^.(103)^: ^z* ^oj ^ o] £]5L^- 
B^l^l(104)^ 25 ifl*] 455:0] ^^*Vcf. 

oo> £ lc# sflJEL ^3^(103)2] 7fl^(104a) ^<£^ ^ 

^f>}7) ^7-1 3*fl ^oil l-^^(l05a)* °H , 

(105a)£r ^3KKl03)5] ^^ofl ^<gnv ^o^o] 2= ^3. jre^j-Cr} 313-^. 

^M|3. ^^H, w>^-^^>7ll^ 300 lOOOA^I ^^^tf. t!:^, ^ 

(105a)£ ^11= ^2^(103)4 ^^Ml ^S)-#S. ^ SJrf. 

<31> 5. ld# ^S^, ^(Blanket etch) ^^£.3. lc-2] 105a) 

-Jr 3fl= ^sKK 103)^1 7fl^f(104a) =V ^t.)^ 3fl= ^2]-^(103)^ *3 
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W -*floH(105)» ^^HCWSH 4*fl 7fl^(104a)^ 

*M #<>V*1tjH 2***1(104) 

51 le» ***** ^ A ^ 171 HW104a)» 

olS-H, 2=31*1(104) ^ ol* M*d06)ol 

<33> tf 7 HH. 2=31*1(104) *<M 31* **« ^(Arsenic; 
As)* A>**te Sol 1E14 vfl^l lEiecm^ «. ol* 

^og ^ojg. o]^ 15 vfl*l 50keV^ 4M*13. 

£ if* #2^. V ^ 2=31*1(104)3 M€ ^ **) 

* ^71*>71 m«\ M * 7fl^^-(104a)« **fl ^ 

le4 104)3 *<*H *U *S*K107>* °H, *U *«^(107)« 

Soi 7>^H, *4 at *W HWAa <** *** 

*7H Hl « W 300 vfl^l 1000AOS 800 UM 

950M ^£c|^ ^-3^. o H , 7fl^(104a)# M 2**€ ^ le*l 
104)4 *«SM* <W* *><W^1 ^ ^ 106)01 ™ n 

m, 1500 ^ 4000A ^ 3MI * * te * u ^ T2Kl07)o1 
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<36> ^ lgl- |-25}^, #31 ^ofl >fl 2 ^<£^ tg^tt ^ ^fl— ^3-^(103) tf-M 

^2 aflTl ^cf. o]nfl ( 3xfl = ^s^°|-(103) <tf-^ aflH. ^5^(103) 

^ ol-g-*V sj-*}-^ ^Tflaj <£u}sL TflT^ ^ ^Cf. 

<37> ^ ^3H*1 sflH. €^-^ v (103)o] Q^.*) *\)7]Q ^ ti>£^l 71^(101)^) S 

^ 3 5. «£]^r ^> £-sm(109)£l ^o]^ 71 741 ^ ^^1*V * 

sflJEL ^2}-sV(i03)^ n}-^ n^M, 7l^H ^"lt ^l*Rr 2}- 

3fl= ^3^(103) ^--¥-^1 ^12 ^^BVol ^ 71 51 JL 3fl = 103) °1 iv^Sl^ 

sfljE. ^^-nl-dos)^ A>tL 7 |. j^^l-Tfl ^7l£l^, *Y5L*\] 71^(101)^1 X^iLCf ^Tll # 
#3^ ^> ^-51^(109)^ £o| 7 > ^O^Tll ^Cf. ol^ j 

#S<§ TllolH-g- #el^5l^#Sl ^ojoflc: ^cf. HeiJELS., ol B\ ^ 

(109)^1 #-^7} ^o}^7l Sh^-^ 71711^1 <£n> ^ S?d -g- ^ 

<38> ols.^, ;£<£tq-(i07) ^*lo} 711 ^ ( 104a) ^12 ^<S^-(108)°1 Tj-Ff-s)^, 

*fll ^ ^12 ^^bV(107 ^ 108)-°5. ol^o^^l ^-&)sl-(109)ol ^^^cf. 

<39> ^H^, ^12 ^<a^-(108)^ HDPCHigh Density Plasma) ^sK^^. ^^s>^, # 

^1 W<>fl ^12 ^<^^-# *fl B^^l(£ le^l 104)^^ ^l-qsl- 7fl^(104)7> ^ 

^ Dfl^sls^. 2000 01^1 5000A^1 *f-v)]3, $>£th=k 
<40> £ lhl- %i-S*>^, 4= ^s^CE lg^l 103)^ ^Tl^. 4=- ^^r(H 3 

P0 4 )^- <>l-g-*H ^171^4. °]S.^, ^-^^(109)^1 l-#-^(109a)7> ^#5^1, ±x\ 
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1020020038723 

ol*. SL^fe ^^AHH^(115) SiOxNy ^ Si 3 

«va> -ae]AHH*(ll5). -113 #el-as1»(li4) * 

(113)* -W**M *3 M«»<1U>* <ielAHs*(ll5)iS W« »* 

^10^(116)* o^, «A> o^tV ^71 ^4 MA 

olH« *^ 401 

€■ *7l<*H A^tb «H ^S-el 4^1 **fl * 

**, *W ±* ^ ^* >71 * 

el p>-a *m. t x>l Avians. \*>1h* "1** ^ 5acK 

TllolHl- ti l 7 > **>^ ^ * lt *' 

*S* *MH* **** ^ 



<55> 



<57> 



<58> 
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<eo> cB}*fl, sfljEL ~*], ±*\ ^o] ^ ^, 7}^ 

^ °>^* ^sV^Ai 0.13um^ j7^3 ^eflAl tfls.^ -g-^l^>7fl *\]2i*t 
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1] 

31 ^7} ^-el <3^* ?1 7fl^-« #741; 

#7] ±.7} <g°H v*g H3!*l» ^*Hr ^^1; 

^7) 7fl^Sl >8-7l 3tfl^ ^rtofl ^sflolA^ <§ ^ T^^l ! 

^ AS. ^-71 Bsffl^H ^11 ^^-i- ^*Rr #31 ; 

^"71 ^1 *£<$n ^7) 7fl^Y«- 42 ^^^S nfl^Rr ^1; ^ 

^-71 sfliEl ^ a o V 7 ) sfljE. ^VS)-^# ^ 71^ ^Tfll- 3^ 

2] 

*fl l 5fl°H, 

^-71 H 31*1 3 ^A>^ 25 45^.91 ^"§T f^lS ti}£3l r£7}5l ^ 

3] 

4 l *<H1 Si^H, 
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1020020038723 #^ «J*)-: 2003/4/17 

<4i> #33 £ ^3 i*} £-5}3H t§#^4. o]*, #aflA] pfljLBl ^ 

#3^-, TflolH £ ses. TflolB* S^W". ^ 43* *V^>H *J 

^3 4-8-4 #4. 

<42> £ li# 71^(101)51 tf-M #^SRr 2fl= #3E|-3(5E. lh^l 

102) -i- ^lTltV ^ ^>7V %# <3<33 yl£^l 71^(101) ^ofl 750 vfl*l 900 TC 

3 ^r£ofl>H ^ £E^r £*1 #3- »<H4 50 ifl*l 150A^1 ^*fl# ia? 

^^■(Screen oxide; 110) -g- H^^tf. #3Wll0)-§- *S^*V ^ ^r<U ^g- 

3* *^ y j5LXl 7|*(101)^| MC£*13*1 &-§-)* <8^«l-ul f H^l^ 

2£r #EflAl « ^ 4l^>3 #°M- S^^M ^ ^^(S. 

A]$X] #-§-)-§■ #S.*H 71^(101)^1 dfc^ 

<43> ^loflAl, BflS. #^(S. lhSl 102)£r H 2 0:HF7l- 50:1 tfl3 100:13 «l-§;3. 

*H #sHr^KDHF)4 SC-KNH4OH/H2Q2/H2O) -8-^j-i- $*>3-°-5. °1-8-bH 47]^. 

<44> oH, #^-3(£ lh^l 102)* ^7l*>^ £bW109)£) 

(109a) 2. ^3 n^l<?># ^^€4. -g- 3 ^(109)21 ^#^-(109a)fe Spf^ #-¥-7> 

^711 <g^3fe3l, ^3(2 lh^l 102)1- XlT^Rr 3^°flH ##-¥-(109a)2] 

7> *>^^3 3 &o] ^3-3^ a o v«_3 ^3 iol Hl^^lcf. 

<45> £ ljl- , ^3.Q *}^(S. Ii3 HO)* X|7l*>ul, #^-<Hl H-i^ # 

sWm) ^ Tfl^lH-g- XI 1 #Bl^El^#(ii2)* ^-3. $^4. ± 

7> M^-(109)fiJ ##-¥-(109a) S^ol nfl^l s)-3^ 7lX|^ ^Al§>al 
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*)U #3^€-^(112)-§- ^^Altlcf. o)s.^ t *fli #2^2^^(112)^ ^7.} 
(109)ofl ^*fl 33^. 
<46> #7l«*JH, ^H^H ^VS^CE li^ ll0)£r H 2 0:HF7> 50:1 ^*1 100:1^ 

Q 2^ l-s^4i<4(DHF)4 SC-KNH4OH/H2O2/H2O) °l-g-*H ^}?]^. 



<47> ^ j ^s^Ull)^ 750 800°C^ ^tE^H ^Aj ^ o.^ tg^s} 

Jl, 900 ^fl^l 910°C^ -gr^^H 2]^ ^71^. 20 ^fl^l 30£# ^^^^r ^Al«H 

tilS^ll 71^(101)^ B]^ ^VS)-s]-(lll)o| ^ig ^ ^I^Sl-tbcf. H*V, Tfl 

°1B» ^^5>7l ^1 #5^5^^(112)^ l-^l-ol JL^SIS 5L^g£ 

^^W. # c| ^l*>7ll ^*}<3, SiH 4 Sl^r Si 2 H 6 ^ o]^ §m-<4 ph 3 7 >^» 
^^.i 7}iS °l-g-*H 1.5E20 ^fl^l 3.0E20 atoms/cc^ 1-^#°1 £^SlJ£^- 
LP-CVD(Low Pressure Chemical Vapor Deposit ion) ^ ^tH}. SEth *fll 
#fKll2)£r #3171- tr^ofl ^^sl^l ^£4=- ^^01 A>ol^ 7 > ^±^}7] iflsH 580 tfl 
*1 620°C^1 gr^Q 0.1 vfl^l 3Torr^l ^ ^*V^, 800 i-H*l 2000A^ 

<48> 5E^r, 3*4}- 3 71711^ <£p> ^ ^74. §-^n|-(i09)5l ##^-(109a)l- ^Zf *<^1# 

ol-g-^>c^ ^1 #sl^5l^#(112)ol ##Jf(109a)oll 2]*fl ^:#*>7ll *r 
s. ^a]*^, «>^-3i§>7ll^ ^1 S-sl^e|-afKll2)ol 800 vfl^l 1400A ^£ #fKK£-ir 
^ltr4. 

<49> £ lkl- ^<5}^ , HF iE-b BOECBuffered Oxide Et chant)!- °l-g-*H >fll #el^sl 

##(112) *>°H i^} ^-^^-(109)2] ##^(5L lj^l 109a)» ^tr^. 
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°]3.#\. ^} £-bW109)£] ljsl 109a 7fl°lB-g- afll 

^€-#(112)£] ^#^cH 7flo]B^ a}* f7M^ ^ 

< 50 > E 11# %^s>^l , #31 #Jf°fl ^-#^^(113), §H* TflolH-g- ^3 ^el^# 

(114) ^ ^S]a>o]el#(115)^: <£*>3-°S ^tr^f. 

<51> ^7HH, ^-#^1^(113)^: <^ ^^(SiO^ ^2K V (Si 3 N 4 ^ ^ 

^(Si0 2) °] ^H^-S. ^2-o] 0N0 ^ 9X^. Sth ^e)A>o] = ^ 

(115) ^ ^^^i ^Afolj=( W six)^iLS ^ «irf. 

<52> ojnfl, 0N0 -fi-^l^ ^ ^ tf-f #3^^ -f^tf ifl^ TDDB(Time Dependent 

Dielectric Breakdown) -f^rtr DCS(SiH 2 Cl 2 ) s r N 2 0 7}^=t ^Sl^ 7}^S. ^}-g-S)- 

^ HTOCHot Temperature 0xide)^S %^lk *r 91°-^, 650 

80010^1 £riE£f 1 ^} 3Torr^ ^M^i DCS(SiH 2 Cl 2 )^- NH 3 7}^ A>-g-^ 
LP-CVD^-^S. -R-*l3m(113)# 0N0 ^tr ^°)lif- 

1HM^7l #*}ol 750 tfl^l 800 £r5.°lH ^ *&±)<LS. ^ o]*d (Steam 

anneal )-ir ^£ & o_i*| , Si w/f (Monitoring wafer) 7)^o_£_ ^ ^S. ^7} 

150 300 A o] ^^ltr4. 

<53> tb^, ^ ^ #JjL i*]- ^ofl Jf^^r ^15. 

^a}-^£) z}-z^ ^ o. Am ^<^^ol( No t i m e delay) *l«8*r^ 

^|5L ^^jl, ^s^* 50 65A^1 ^-^S. ^3H, a_vsj.^ 35 
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4] 

#7l ali^ 15 ifl*l 50keV^ ^lM^lS ^^tt 3* f^lS 
*l] 3 Hfe- *H 4 &<>H , 

<#7] Hl^oj ^<y^ 1E14 ifl^l lE16cm- 2< y ^ ^-^-^.S. ^£^1 ^ 

6] 

^71 ^Vsl- ^Sj- s-S. ^7fl» 300 1000AAS. >g3}*H 800 vfl*] 950°C 

^ 1500 ifl*l 4000 A ^ $^S)*r 3}^§- ^^SLS. &S.2ft 4iA> 
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[3^8" 7] 

*ll l %H1 5a<H^i, 

^•71 7)12 HDP ol^^l^, 2000 ^) 5000 A ^ 
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